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Learning objectives

? Knowledge and understanding: The course aims to provide students with the skills to use Python and the
fundamental concepts and tools, based on computational methods, to represent learning, knowledge, and
reasoning under conditions of uncertainty.
? Applied knowledge and understanding: At the end of the course, students will be able to design and develop
software tools based on machine learning techniques to solve simple data analysis and decision-making problems
in the presence of uncertain or incomplete information within their area of specialization.
? Making judgments: Students will learn to independently choose the most suitable tools and techniques among
those learned to solve practical problems of moderate complexity related to data manipulation and analysis in the
financial field.
? Communication skills: Students will develop effective communication skills in the context of programming and
machine learning. They will be able to express technical concepts related to code, algorithms, and artificial neural
networks clearly and comprehensibly, both orally and in writing.
? Learning skills: Students will develop the fundamental skills for independent and continuous learning in the field
of data analysis with machine learning techniques. They will be able to quickly acquire new knowledge and skills,
use external resources to deepen specific machine learning topics, and independently solve complex problems by
applying the learned principles.

Contents

The course will provide an in-depth proficiency in Python programming and an introduction to neural networks as a
tool to support the analysis of financial data.

Detailed program



Introduction to the PyCharm environment and Python Programming:
? variables and data types: bool, int, float, str, tuple, list, dict.
? arithmetic, relational, and logical expressions.
? basic built-in functions.
? elementary statements: assignment, return, break, continue, import.
? compound statements: if, for, while, with
? read and write statements: input, print, text files
? functions and parameter passing.
NumPy Library:
? Vector and matrix management with the NumPy library
Python Modules (Pandas):
? DataFrame (reading data): read_excel(...) and read_csv(...)
? DataFrame (rows and columns): .shape, .index, .columns; .isin(...) and .intersection(...)
? DataFrame (scalar arithmetic operations): .add(...) (+), .sub(...) (-), .mul(...) (), .div(...) (/), .floordiv(...) (//), .mod(...)
(%), .pow(...) ( *)
? DataFrame (scalar relational operations): .lt(...) (=), .eq(...) (==), .ne(...) (!=)
? DataFrame (summary values): .sum(...), .min(...), .max(...), .mean(...), .count(...)
? DataFrame (row aggregation with .groupby): arguments by and as_index; single and multiple summary values
(.agg)
? DataFrame (transposition): .transpose(...) or .T
? Series: .name, .index, scalar operations and summary values (same as DataFrame)
Neural Networks (PyTorch and Theory):
? PyTorch Components: torch.tensor, torch.tensor.backward, torch.optim.Optimizer.step,
torch.optim.Optimizer.zero_grad, torch.nn.Linear, torch.nn.ReLU, torch.nn.Dropout, torch.nn.BatchNorm1d
? The perceptron and perceptron learning algorithm
? Concept of gradient descent
? The multilayer perceptron and backpropagation algorithm
? Deep Neural Networks (Deep Learning): Introduction

Prerequisites

Mathematical and logical knowledge acquired in high school, linear algebra, and basic concepts of algorithms.

Teaching methods

Lectures. Classes are held in the teaching laboratories to allow students to immediately apply the explained
concepts.

Assessment methods

The learning assessment includes a written exam. The exam will take place in the teaching laboratories to evaluate
the student's ability to use Python and their skills in solving simple problems.



Textbooks and Reading Materials

Paul J. Deitel, Harvey M. Deitel, Intro to Python for Computer Science and Data Science. Pearson, 2020

Semester

First semester

Teaching language

Italian
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